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(57) Abstract: A plasma processor with a microwave generating 
source mounted integrally on a shield lid by miniaturizing a match- 
ing circuit. The plasma processor is characterized by comprising 
a evacuatable processing vessel (42), a workpiece mount base (44) 
provided in the processing vessel, a microwave transmitting plate 
(70) provided in the opening section of the top of the processing 
vessel, a plane antenna member (74) for supplying a microwave 
into the processing vessel via the microwave transmitting plate, a 
shield lid (78) so grounded as to cover the top of the plane an- 
tenna member, a waveguide (82) for guiding the microwave from 
a microwave generating source to the plane antenna member, a 
member elevating mechanism (85) for relatively varying the verti- 
cal distance between the plane antenna member and the shield lid, 
a tuning rod (104) so provided insertably into the waveguide tube, 
a tuning rod drive mechanism (102) so moving the tuning rod as to 
adjust its insert amount, and a matching control section (114) for 
matching adjustment by controlling the elevation amount of the 
antenna member and the insert amount of the tuning rod. 



WO 03/052807 Al I Bill illUBI II llllil IIHI lill I II 111 Hill Bill mil inn inn mi mnii mi 1111 mi 



ss® n«imesBr=^iR65osifemsxu^ hd (8i) ££B(Ba;: cn,kr,us. 

> A T fcit £4± Yamanashi (JP). _ _ 

(74) ttSA: ^« R2fc . n(YOSHTTAKE,Kenjietal.);f 2 X?3 - K&tffeOftfflCOlvCtt. S«SfEfT$4l* 

100-0005 m^flS^BBEjtLOTrtHTS 2S3^S &PCT1SHv h<0#5IK*g«$*i-CU£ ra-K*B6B 

±e;U3 2 3^m»!|$itfc&J£i83TTokyo(JP). 0*'-f {f^y- hj £#BBo 



(57) 



WO 03/052807 



1 

m * 



PCT/JP02/12279 



n^^^sDs o. ihki omTor rm^otm^m±ims,^nM 

|qj£&3o 

^©ct^^T-^XTM^S^s flg@¥3 - 1 9 1 0 7 3-^&#, 4fll¥5- 
3 4 3 3 3 4^&^#mflA££3#l@¥9- 1 8 1 0 5 2^^fcH^$ 

M^4©±^^iS{t^iJ^^T;i/^n^A^0'; 0 £ 

rtWl 6 ts &Wl£JfoVXZ<D¥m-7>Ti- : ®tt 1 6©^|qIl:i3ltSY 



WO 03/052807 PCT/JP02/12279 

2 

B.OM&S4 (D±%*m <• «fc O (3 tT«ft7?^-;i/ FSfl: 1 9 *KltT ^ So 
±Ki«#l 8©±»t:tts rt»tHMP*ft»-r^MP*«»2 0tf»j«* 

y htt©JI®aJ;t)&*^^Difc6felt?L2 4#^*tiT^So ^bts TO 
TVx^gWl 6©*J&»fcE«l#»«2 6®lW#2 8*SM»bTV>*o CO 
|5j$ft#^2 6tcfci\ ^-]*&8lS§3 0£fl-bTj©&*Mf3 2#gafe$*i3i: 

«2. 4 5GHzOT^^D^^T>^^-gi5#l 6 -n^< «t o fcfeoWS, * 
Its ^^Dft7>rtMl 6 0#g£ft^;&i^fcfe^£#ooT>^ 
tWl 6fc|S!W-fcT>f ^D«tt»5FL2 4 2>?,T>f ^D*Sftffi$tTCft*7 
>f £p&a«fB8fc:j8«<**Tx T£©*!HI£S4rt'v? , >f ^DMiAU d 

y^mmtt £©m^© x^ x ^M^ffis-r <t a t & t i> 3 0 

to&»fcD*&&-!MXi:&Ds *©fc#> N £© 7y ^>^|HSS3 4 Sfr^X^X 
#?lf3 2£ffllvt : E-«$$l«3 O^gEtt-rS.kafcbtV^o 

bfrbfc#e> N ±IBbfc«t'5t:«!ia$S4©±**«'5S/-;H ? Sf*:l 9 
3 2^£, d©77>^«P3 2A©^^ (HavS?) SiftSitfciot* 



WO 03/052807 PCT/JP02/12279 

3 

■P*fclftH-6iifcT-f^n $ SIM £1n BuIB^^f # n tt&M * ^ b X lu IBM 

»#cd±^*«-5 .ka fctg**nfc*>-^ mitts ^ ^d*m**6®^ 

mmm^n^MLxwx^mizm^^ntznmmts mtmmwzs *®mx 
mmmmmom xm t * mm? % - 1 iz & d ^ v ^ > ^usi >ht a^^> 

mt^mry^i-mtmmizM^xwxMibmm^mizt^fitznmwiz 



WO 03/052807 PCT/JP02/12279 

4 

h ntz^m 7 y r ts mm*m t >t+ »#©±* * s 5 «t ? mmz n 

SMbbfc©^ *©fl\ #n»©fcfR*©^£#£*fcfc'J^Mb?**£fc 



WO 03/052807 PCT/JP02/12279 

5 

BHi<z)ffl$&ffli!ii 

{&%7fitZ hT'fe^o 

HI 6 (is *^B|©77XYj!!lIif0i 3 OH^J^^-r^HlT-fe^o 

a «t o t: c © x^iiii 4 0 mz-tm^feUifiT)), 



WO 03/052807 



6 



PCT/JP02/12279 



*1-***G4 4#JR*£*i*. ^©11^4 4it «*.tf7VW h^JIbfc 

ittyyynm m^T) #sw-&*u £CD«g&4 4i±*&m&5 ot^x- 
54fc«tt*nr^*o ^ d0AMTxffl^jn^mM5 4^ig(t^v^^i i &fe 

£fcs /U7^MIlI5 4$ISl7«:l^^ /M7^)Btl4R 
±S«a^4 4*^-r*$»^4 6fcttx T-^X^S^O^^iA^^t* 

&5^^rM0#*#y&^x;i/5 8^it&tis :©;x;v5 8«fctmsf8lffii 

t©f#^>3>^^ SiH 4 s 0 2 s N 2 #*3|£ffl^££i:#T*££ 

□ 6 4#»fre>ftT:j5»K ifcgfcffiDT^g«4 2rt£ffi£©ffi;frt;T?JI£5l 
»OP*»fc»oTP33^U >^©»W6 6 ifiO 'J >yi®i'-JW 6 



WO 03/052807 PCT/JP02/12279 

7 

SfiTfctK Z©*-* «#7 8^±ffl»«»7 6«#Sl-r5 «fc5fcfeoT 
4ttWaWI«»4 2rtO±E«i^4 4 t»|q|*tt»»bfti. 
3 0 0-4 0 0 mm, JP^tf 1 ~lmm, 5 mmOi«t»»i 

*fc> ±ffi^-;H*»*7 8©±SB©' : K^&s iinSP 8 6«^*it*^ 
C©HP»8 6fctt*«8 2#8tt£ft**:#^ :(0»tt8 2(DJWttt 
4 5GHz©^>f*n*fc£*8 4#gi63ftT^4o -tiC^tK 

ilbTtts flht8. 35GHz, 1. 98GHzf^KW'^ = 

| Wt fc JbB*«*8 2fck ±ffi*-;i>«*7 8©**HP»8 6 CIS 
gflafcftttH^nT±^iBA*^^■CV^^»flB^^©l§l«l**^8 2Ahs - 

OBi«WI8 2AO±««tN ^^^©^tj-rs^-K^^T^-p 

&&$8 8«^bT*¥^iafcia»-C««H^nSWflBJe^©5©^#««8 2 



WO 03/052807 



8 



PCT/JP02/12279 



mz&s ^.^9 2^JfM^tlT*3!9s Z<DZ¥9 2l$s ±13^- h^tfe* 8 8 © 

£©*$>9 2©±*B3Btts ±IB ; E-«mSf8 8035#S%JiaUT*Dx Z(D 

*9 6©^*7 hfcg$B«**U tots ^©^ffii&^e-* 9 6 fc<fcot±iB* 
^9 2 ^0^1-^5 ^tfci«J;t)s ±IB¥®T>x±W7 4 i:±]gfc:lBSbfc®& 
M7 6££-&!$£#mT*£S<fc9fc&oTV>3 (H2#M) o 

±%3fiBMmW&8 2B<DMMM±, tf>?L 1 0 0 M^tiT^ tK H 
©f>?Ll 0 Ofctts HR#Elb»(Pli:bTOT^f-iX— ^ 1 0 2fc3g^£*i 
fc.^»3#l 0 4#J©&**Mf 8 2 B|*]£MbT#AnJfi (tH^tfe) 
TV>3o ±f3T^^x-* 1 0 2&&&JI1 0 6£^bT±f3^B#$ 

ms 2B^SfcDfl-fr@>££*iTV>£o ±IBHW»1 0 4iis 0H*.fc£&WW*N P 
ZT % -b^^y^iDftDs #A*:# 

>f >t:-^>^i:bTiir#s ftmQm&ftifiVT2 9>Z£Lxm<<DXs ±13 
8 2 B fcMT £ £ ©#A*£^;i 3 £ K: £ D s 4 > \Z-fr>z*ffi 
'0t2>zb&x%%£5£te-3X^%o 0 4tts «&SI&»&t:tta 

£fc N d©KIS#l 0 40H!9ftWiii < k D ^.±tffl©Mitf 8 2 B (His 

So d©fi»atfttH«B10 8tts mHi8 2Brtfc^*nfc©fc»#fflt: 

©f&tarn-ri i o^wtT*5bs £©tfcHHtt£tfttti##i 1 2^x*-rs 



WO 03/052807 PCT/JP02/12279 

9 

fits zcotm^fci 1 2®tB*ttN mz-it^j 2uuy\z3--trm&*)tz 

1 1 4^s ±f3*^iii&^-*9 6 i:±IBT^5 L a.x-^ 1 0 2i:^v^^>^ 

8 fr&09*«r;i/ -fc^fctiS iH 4 , 0 2 ^ N 2 i£©7^^>3 

£s MSf 8 2Bs 8 8SVH«|3|^8 2 A£JH&^bT¥ 

®t m* 7 4 \sxmm&m s fc s in^ 7 6 £ <t otsw < $ 

-f^D«t±N 8 2Bl*!T*fci:TE^-h*T'fe$&U £©TE^-F©v 

1 4tt^S8#l 0 4*±T»^ : &T^©ffX«S^fcDN ¥® 

■r^b-fes 02t^n^fcs raw#i 0 4©j©^««^8 2Brtt:^-rs 



WO 03/052807 PCT/JP02/12279 

10 

S£ffi«««fc5ft^>K-^>*iiiSi± N ^yf->^ft!HWfiPl l4fc«totr 

7>xtW74$#^tSCi:{:J:^ ffi®a©«L»#T-£*«fc5ftEEttL 
2*fc£fiitt<fc^o aa»fctts Mlafc^SftSJ^fcN tfttH*frl 1 2fr 

•2) o 

***©««£* J: S»t*7 6fci5«g|fi«5A.l©l/2e^ ^J;Lfc£ 
6 OmmggT'fe^o 
-©i^t, #^!T3¥®T>:r:J-«f 7 4 fc±TIrrS 1 0 4 htdcfc 

*M©^y3 L >^[H|g§3 4 (|S99#j*0 WI^O, bfr&#$me#&$I< 
(8 2A&tf8 2B£^ir) , : E-FIM8 8Mt^D$MI8 4$ s 

* d mm* t, ^j-r § ^ t # -mm t ft § o 



WO 03/052807 PCT/JP02/12279 

11 

nTtli h & S J; "5 iibT^ckVNo I24fcic:©<};-5fc M#©£7&0!l 

* 1 2 0t ( tDM#ti8 2B©*^|Ri^SP«iRrtli:3QiSJ: < 5fcfi^r , rSo 
Its Z(Dm2(DT?3-3-x--t> 1 2 Ottx fi&MIl 0 6fc«fcoTj©&aMMi 
8 2Bfl|^$i§H^nSo fts ±fB*lJ»#BU -?4#v$L(Dm&Zffi±'rz 
^>-;UK 1 2 lCiotibtlSo 

0 4©$&&?H&£8 2Brt^©»A*©#fc&1\ & 

^>-;i> KStf:7 8 £©P^©Egg|L 2£^b£#S£5i3Lfc^ dtitftxTs 
*/-;H^fr7 8{JtO£|^£H*£J;5fc:bTfc«kl>o EI5fcfc N d©£?&:fclSBJ 
^g0^2cD^»J^^-ra^ElT«$)5o ^ BllfcTttWbfc»»i:l^-«d5 

la^-raiafcs £©^2 ©«£#)-?:*&> ¥M7>rtM7 4^ £&3^§§ 

4 2©±fiB0$8fiPtt6 6«^H^nT*Dx Dni$f8 2 Alport 

##9 0©±M5tt, Uy^94fc:iD : E-KgE«IS88{||^H^tiTs £ft 
fctt^KMrt-* 9 6 #S»*&*lTV^^ 0 fLT^ l*I##:9 0 

^UTs i/-;VHI#7 8©TWtts ±IB3dfW6 6 ©±gBfc:0j££;h,T 

fcHs&ffcs 6©±$^ ±T£fl^s«ra*fefc*fc&£ft't^ 

#T&tk m«3oC7iy^l24 (0^JTi± 2 ©^IBf) ^KJtfeilT* 
bs#7^1 2 4fcfts 6ll^Mig^4 2{B|£@££*lfcig«l 

1 2 6fc«koTiE^|llft*ii4|lHB*y 1 2 8#tg£-£*u £©@te*$> 
1 2 8£IE&lSlte-r5;rfcic<fcoTs ±IBS/-;H*«#7 8SV*©±«P«ia« 



WO 03/052807 PCT/JP02/12279 

12 

Mtom&fmn % z> ©#& e> ?\ la^^M- 7 4 

bW**SJR N ^©7>rtM7 4 fcJMSigS ^©^©H£!tt#^i&b£^© 

o 

> ^ms^am-r 5 <k a bT «k 

i&7v>bmmmfc*m^tz^y?>yMm%mTmj&m^&z>o muz 
metemT^oiz, zzxitm^s 2 tLxmmmm^s 2 Ao^m^x 

£m3®mMmizxm&tTz>>m<D-?y?>ym&i 3 o&mft>tix^% 0 
miz s zwvf-yymmi 3 oimmni 4 ott^^Di^is 4£^ 

U > HKSSgtR 1 3 2fc < fc!>7l2J*£*iWSo -®^U>hiB^S^l 3 2fctts 

ffi^M^friT&tK ±fS»J^©&*fc®M5&-e&3 loon^fM 3 
4^»$nTV>So ±f3n>7 r >l7-^X^ yf-^©il^^i N 60©n> 
x>itC 1 ~C 6 t, Zti*ti£WmmiLtzZ4 yf*?SWl-SW6tJ; 
D&tK 3>5 ; >-9-C3i:=i>7 ; >^C4i:©^i4i^±fB3^;i/l 34#M££ 



WO 03/052807 PCT/JP02/12279 

13 

C2 = 2 l xC 1 
C3 = 2 2 xCl 
C4 = 2 3 xCl 
C5 = 2 4 xC 1 
C6 = 2 5 xC 1 

^ LTs ±ffi* -Y >y 5^11^ S W 1 - S W 6 * jaM^tJ-frTfll DtiSCi: 

atfcoTV^o uti?)©^>r>tCl~C6^ ^y>hE*SdfeRl 3 2. 

£fcs ±13*^ '^i?SWl-SW6i:Ut^ «*«:7y>rKiR*|gl 
3 2±£P I N^^-K$iBg-r§C^^<tD^^^-r?>^i:^T't^o 

UTfccfcU, ^bts ZtibV&ZJ yfifiiP SW1-SW6H:, vy^>^f&] 

mmmu ios^^> ^sswm i i 4 bu ^ n & ©«nB%^«tni^b b & 

I C?-y7£jgvvts £ft*ry>rE»^l 3 2±fcJg*bTfc«fcV»U & 

v^(ictle»©^f^ll^T1-^[IIi^$7• , ; y h sepsis 1 3 2 rttc^atr eta £ 

bT&ckW 

yf-*^SWl-SW6©MH*3lCtaHR"rSili:fc«k Ds ^(o^v^-y^m 
SSI 3 0©^>e-^>*£^fc«j£<£Ts T'f^nfoMltM^t 

Sfes ±IB«(±PCB (Printed Circuit Board) K 

OD^bUy77^>^fffllti8 (A) fc^-r*-r>X^^ N SI 8 



WO 03/052807 PCT/JP02/12279 

14 

( b ) fc^-r >> a - h * 7*%mthim®®&RwMm^& t L-zmm-e s 

%o ZZ-^mS (A) fc:fc^Tx 7.$~7\ 5 0©^^L*s N L<l/4?fcg©$S 
BTCtt^-WtS/* (jgttffift) ilbTs l/4**<L<l/2«©«HTftt 

£fcs 08 (B) fcjfcWCs W?\ 5 2©£<afL# N 08 (A) fcfcfc&fc N 
L<l/4ttO*iTtt-f>^^ (SffiflSfi) ^LTs 1/4**<L<1 

£©*§^ 7 , 7X7iIito^>ri->^^{:lt #M^^mt)^-r^i: 



WO 03/052807 



15 



PCT/JP02/12279 



WO 03/052807 



16 

it 5fc cd |g H 



PCT/JP02/12279 



1 . *ffi§l£Rrt6fcfc£ftfc&3g»fc N 

MiBji&a&sftfc&tt knits ^a^^iegi-^tSM^^s 

IW3ftiai«F»©5c#© ft D» fcifttt & fife >r * B ^ s 

£f^r s^m&mwisft n* 

i h £#f & h 1- § gg&g i mm® y=p z^mmmWo 

£ h £ tift k f 3 M^H 1 f Btto 7? XtJOSUMo 
c J: ft «r« J: f * ttftS 1 fcf 3«© 7^ 

6. HS§l§pTI6fc«cgctLfc«lS«Sfc. 



WO 03/052807 PCT/JP02/12279 

17 

nut 



WO 03/052807 



PCT/JP02/12279 



1/8 




Fl G. I 



WO 03/052807 



PCT/JP02/12279 



2/8 




FIG. 2 



WO 03/052807 



3/8 



PCT/JP02/12279 




F I G. 4 



WO 03/052807 



PCT/JP02/12279 



4/8 




FIG. 5 



WO 03/052807 



5/8 



PCT/JP02/12279 



-140 



-84 



30 



60- 




74 



82A(82) 



ZZZZZZZZZZZZ7) 



66 



66 




-76 
72 



W 




64 * 



48 



52- 



> 



68 

fox?-)]* 



-42 
"-44 
62 



#64 



(^^—54 



FIG. 6 



WO 03/052807 



6/8 



PCT/JP02/12279 



130 



140 

4- 



108 



134 



m TTT 

1TJ 1TJ 



90 



X 




82A(82) 



F I G. 7 



WO 03/052807 PCT/JP02/12279 



7/8 



(A) 



(B) 



\ 




150~ 






— L 



152~ 



— L 



F I 6. 8 



WO 03/052807 n ^, m 

PCT/JP02/12279 



8/8 



30 




20 

^\ o 



IP^ — 

-28 
-26 20 

o oo 



w 



8 S O 




,19 
-18 
-16 

-10 



1 



6 



m 




FIG. 9 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/12279 



A. CLASSIFICATION OF SUBJECT MATTER " 

Int. CI 7 H01L21/31, H01L21/302, H05H1/46, H01P5/00, H01J27/16, 
H01J37/08, C23C16/511, C23F4/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) ~~ 

Int. CI H01L21/31, H01L21/302, H05H1/46, H01P5/00, H01J27/16, 
H01J37/08, C23C16/511, C23F4/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic ^ta base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 10-012594 A (HITACHI, LTD.), 
16 January, 1998 (16.01.98), 
Fig. 1 

(Family: none) 

EP 478283 A2 (HITACHI, LTD.), 
01 April, 1992 (01.04.92), 
Figs. 15, 16 

& JP 4-217318 A & US 5520771 A 

& KR 237587 Bl 

JP 64-042130 A (HITACHI, LTD.), 
14 February, 1989 (14.02.89), 
Fig. 1 

(Family: none) 



1-8 



1-8 



1-8 



[x] Further documents are listed in the continuation of Box C. Q See patent family annex. 



"A" 



"L" 



"O" 

"p»> 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which.is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



"X" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
17 February, 2003 (17.02.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Date of mailing of the international search report 
04 March, 2003 (04.03.03) 



Authorized officer 



Facsimile No. 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/12279 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



A 



Citation of document, with indication, where appropriate, of the relevant passages 



Microfilm of the specification and drawings annexed 
to the request of Japanese Utility Model Application 
No. 016053/1989 (Laid-open No. 106824/1990) 
(Toshiba Corp. ) , 
24 August, 1990 (24.08.90), 
Fig. 1 

(Family: none) 

JP 6-061153 A (HITACHI, LTD.), 
04 March, 1994 (04.03.94), 
Fig. 1 

(Family: none) 

JP 2001-326216 A (Shibaura Mechatronics Co., 
Ltd.) , 

22 November, 2001 (22.11.01), 
Fig. 5 

(Family: none) . 

JP 64-014921 A (Anelva Corp.), 
19 January, 1989 (19.01.89), 
Fig. 1 

(Family: none) 

JP 6-231711 A (Nissin Electric Co., Ltd.), 
19 August, 1994 (19.08.94), 
Fig. 1 

(Family: none) 



Relevant to claim No. 



1-8 



1-8 



1-8 



1-8 



1-8 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/12279 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Claims Nos.: 



because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a), 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
The inventions of claims 1-5 relate to a plasma processor for relatively varying 
the vertical distance between an antenna member and a shield lid. 

The inventions of claims 6-8 relate to a plasma processor comprising a matching 
circuit wherein a phase-advancing component, a phase-delaying component, and 
a switch device are arranged on a printed wiring board. 



1 . Q As all required additional search fees were timely paid by the applicant, this international search reportovers all searchable 

claims. 

2. [x] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3 - Q As onl y some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 



• mm&m& mm&mm-% pct/jpo 2/1 2279 

a. xm<omt&&B<Dim (mmm&m u po ) — — __ 

Int. Cl' H01L21/31, H01L21/302, H05H1/46, H01P5/00, H01J27/16, H01J37/08, C23C16/511, C23F4/00 



B. 9HE8rfrofc£!P 

WaESrfro fc«/MR»J|S|. GnpHf&M (IPC)) — 

Int. Cl 7 H01L21/31, H01L21/302, H05H1/46, H01P5/00, H01J27/16, H01J37/08, C23C16/511, C23F4/00 



B#B^/B$rjg>&$ft 1922-199 6#- 

B#B<&»IJIJB$r3g&$ft 1 9 71-2003f 

B*BfiftJgft9r$&ff 1994-200 3<¥ 

B*IS&A*r£SHR&tt 1 9 96-2003f 



JP 1 0-0 1 2 5 9 4 A (tt^i04») 1 9 9 8. 
0 1. 16, Ml (377^y-ftL) 

EP 478283 A2 (HITACHI, LTD. ) 1 9 9 2. 04. 0 

1 , FIG. 15, FIG. 16 & JP' 4-217318 A & US 
5520771 A & KR 237587 Bl 

JP 6 4-04 2 1 3 0 A (m&ttnJmttffi) 1 9 8 9. 

02. i 4, mim (77 5 y-fcu 



1-8 



1-8 



1-8 



rpj s^a^BMT, a*o«$fc*©£»©»»i:*3ffl« r&j p-z^^h^r? y-xit 


BRB4S3ST bfc B 

17. 02. 03 


BIBM£tt&£>3H£B 

04.03.03 


B#B#fF/r (ISA/JP) 
100-8915 
JOfclBI^HKBjtfBflHTB 4#3# 


ft* ?&- M-j 

«ES# 03-3581-1101 P 1 


4R 


8 6 17 


3 4 6 9 



SSPCT/ISA/2 10 (12^) (1 9 9 8^7^) 



PCT/JP02/1 2 2 7 9 



C . 



A 



e^B^ff^^tHS 1-0 1 6 0 5 3-1 (0 ^Bll^Uft 
ffiiP^PS 2-1 0 6 8 24^) ©MFfc»f* ufcw*e*xr;Biwo 
WWlfe^^P7^^ 1 9 9 0. 0 

8. 24, milS (77^^l) 

jp 6-061153 a m&^n&mmr) 1994. 0 
3. 04, mi (77?y^u 

JP 2 0 0 1-3 2 6 2 1 6 A 200 
1. 11. 2 2, HI5 (77^^t) 

JP 64-014921 A (0S7^;W^#|h) 19 8 

9. 0 1. 19, 110 (77^-^1) 



jp 6-231711 a (Bmn 

8. 1 9, HIl (77?y^U 



5%£*±) 1 9 94. 0 



1-8 



8 



1-8 



1-8 



1-8 



SKPCT/I SA/2 1 0 (»2^— ^OfilE#) (1 9 9 8^7^) 



mmm^ pct/jpo 2/1227 9 



t&im w*p<sBP-a<pra**^sftv^ softs rai^— s?<p2<p«g) 



8 &£3« (PCT17*(2)(a)) ©SStJ:9, r©i«S§liR©lftl: I 9lf*©f&ffl©-g|5fco^TfE 



ISiHi gwoiEHfeParftaLTv^SEgoftjg, (%i^-s?g>3g>itt») 



f 1 - 5 g' ^ mtt h*m&t <D±T*ft<D&mmttmzmk^ 



1. □ WMA^^*ii*ps@s^^^-r^T»irartfciA#Lfc<DT?, z<Dmmffl&m%^ -r^x^m^m^m^ 



4. □ HWA^S*ii*lH3t¥^*ffllBrtK:^L4*>ofc©-c, r©H§8»SEfR*tt, »#©«8ffl©#:&Jfcl5« 



f^PCT/ISA/2 10 (mi^-^Oggi (1) ) (1 9 9 8^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
JZTblack borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



